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(54) Tightening tool and monitoring station with mutual wireless communication 

(57) A tiglitening tool comprises a microprocessor 
u nit for management and rheasurement of tightening 
parameters and a transponder unit for communication 
with a monitoring station and equipped in turn with at 
least one decoder for communication with the trans- 
ponder. The tool microprocessor unit receives control 
parameters from the station through the transponder 
and sends tool data to the station through the trans- 
ponder. . 
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Description 

[0001] The present invention relates to an innova- 
tive system comprising a tightening tool such as a 
microprocessor-controlled torque wrench and a tool- 5 
data processing terminal. 

[0002] Torque wrenches or torque-controlled 
screwers are tools used in mass production and assem- 
bly lines to ensure that screws and nuts are tightened to 
the correct torque to achieve the desired preloading in io 
the connection to ensure sufficient friction under the 
head to avoid screw loosening. 

[0003] To be sure that a given screw has really been 
tightened, torque wrenches communicating completed 
tightening to an external monitoring system have been is 
developed. Initially cable communication systems were 
proposed but the existence of a connecting cable limits 
the operator's freedom of movement and is often a 
source of failure. Therefore torque wrenches which 
communicate completed tightening by radio were devel- 20 
oped. 

[0004] Radio transmission is preferred by the oper- 
ator but has as its main defect the poor reliability typical 
of radio transmissions. Indeed, all radio systems used in 
industry must work in a narrow frequency band, the 25 
number of available channels is limited and the possibil- 
ity of interference is considerable. It is also extremely 
difficult to limit the radio range to the distance actually 
necessary e.g. one meter and no more and even a dis- 
tant but strong signal can interfere with transmission. All 30 
this makes operating with a relatively high number of 
wrenches in a restricted area extremely complicated. 
[0005] Because of the above mentioned limitations 
radio systems are employed in practice only for trans- 
mission of the wrench click when it occurs so as to 35 
count how many clicks have occurred. 
[0006] In many cases today electronic torque 
wrenches with digital reading are used both for their 
high torque measurement accuracy and for their ability 
to memorize the values read to later transfer them to 40 
computer systems for data processing. This way it is 
possible to control the correctness of the tightening val- 
ues a posteriori e.g. by connection with a cable via 
RS232 but it is not possible to be sure that a given tight- 
ening in a specific position was actually performed by 4S 
the operator. To meet these requirements it is therefore 
necessary to connect the torque wrench to an external 
monitoring system which verifies correct operation per- 
formance in real time, memorizing the data related to 
the operation performed and previously programmed on so 
the monitoring system. The monitoring system can then 
allow subsequent operations if the congruousness of 
the preceding operation is verified. 
[0007] Connection between the wrench and the 
monitoring system could benefit by radio transmission 55 
but the above mentioned shortcomings advise against 
such a solution. 

[0008] Another complication is met with if two-way 



communication is necessary e.g. if tightening parame- 
ters change with the screw to be tightened and are 
known to the system but not to the wrench. On the one 
hand the system must communicate to the wrench the 
correct tightening parameters for a given screw and on 
the other hand the wrench must communicate not only 
that the tightening was performed correctly but the 
torque value achieved. In addition the data (torque) 
must be associated in real time with the position where 
the wrench is operating. It is clear that with such trans- 
mission complexity and with the necessity that the com- 
munication take place in real time and with no possibility 
of interference the radio system does not offer sufficient 
reliability assurance. 

[0009] The general purpose of the present inven- 
tion is to remedy the above mentioned shortcomings by 
making available a tightening tool and monitoring sta- 
tion which would communicate v^relessly with each 
other while avoiding interference and with the addition 
advantageously of identification and posrtion informa- 
tion. 

[001 0] In view of this purpose it was sought to pro- 
vide in accordance with the present invention a portable 
tightening tool and a monitoring and control station for 
this tool in which the tool comprises in combination a 
microprocessor unit for management and measurement 
of tool operation parameters and a transponder unit for 
communication with the monitoring station and 
equipped in turn with at least one decoder for communi- 
cation with the transponder with the microprocessor unit 
receiving tightening parameters from the station 
through the transponder and sending to the station 
through the transponder measurements taken by the 
tool. 

[001 1 J To better clarify the purposes and character- 
istics of the device in accordance with the present 
invention a possible exemplifying embodiment therieof 
applying said principles is described below and illus- 
trated in the only annexed diagrammatic drawing. 
[0012] With reference to the figure it shows dia- 
grammatically a set 1 0 of a portable tightening tool 1 1 
and a monitoring and control station 12 for said tool. 
The tool comprises an end unit 13 equipped with a part 
14 for coupling with external members to be maneu- 
vered with the tool. The tool is advantageously a torque 
wrench or a screwer and the part 1 4 can be a corre- 
sponding bush for coupling with nuts to be tightened. 
[0013] The tool tightening parameters are control- 
led by a microprocessor unit 15. A display 16 can be- 
used to supply visual information to the operator. 
[0014] The part 13 comprises known torque meas- 
urers which will not be further described as they and the 
microprocessor tool torque measurement system are 
readily imaginable to one skilled in the art 
[0015] The tool also comprises a transponder unit 
17 having an antenna 18 for communication with the 
monitoring station 21 which in turn has at least one 
decoder 1 9 with antenna 20 for communication with the 
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t ransponder. The figure shows two decoders 1 9 each 
wilh its own antenna for purposes explained below. 
[O016] This way the tool microprocessor unit 
receives control parameters from the station through 
t he transponder and sends the measured torque values 
to the station through the transponder. The microproc- 
essor is connected to the transponder through a con- 
nection 24 to download in its memory 23 values to be 
sent and to take from a memory 23 the operating 
parameters received. 

[O017] The transponder 17 also comprises an 
active or passive tag 22. As known, a passive tag is 
powered by using the RF ranges transmitted by the 
decoder antenna while an active tag uses a power sup- 
ply of its own, in this case the topi's. 
[O018] The decoder 19 and the antenna 20 gener- 
ate a radio frequency (RF) range to activate the tag, 
transmit the data by modulating the RF, and receive the 
modulated RFfrom the tag, decoding the received data. 
The data sent by the tag are taken from the memory 23 
and the data received from the tag are written in the 
memory 23. This way, since the memory is shared by 
the transponder and the microprocessor, the microproc- 
essor can use the transponder to communicate with the 
fixed station 12. 

[O01 9] The sharing, that is to say the connection 24, 
can be obtained in various ways, i.e. memory directly on 
th3 microprocessor CPU bus, by serial port, parallel 
port etc. 

[O020] It is now clear that the predetermined pur- 
poses have been achieved. The set proposed allows a 
2-way connection between the tool electronics and the 
nnonitoring system. In addition each tag can be univo- 
cally identified and recognized by the control system 
during.the data exchange. 

[O021] This system also allows exchange of data in 
the presence of other similar devices without the latter 
disturbing each other. The data written In the microproc- 
essor tag memory are transferred to the control system 
only when it is enabled in the RF range generated by the 
decoder antenna. 

[0022] In addition if the tag is inactive because it is 
not in the RF range the data to be transmitted are held 
in memory until the next activation. 
[0023] By using a fixed antenna 20 and a decoder 
1 9 at each tool work point it is possible to program the 
tool locally for its position, The operator can thus carry 
out a plurality of sequential operations without having to 
worry about programming the tool before each opera- 
tion. 

[0024] During operation, the monitoring system 
sends information in one direction to the torque wrench 
and programs the operating parameters for a certain 
tightening by setting the wrench for performance of the 
operation. In the opposite direction, after performing the 
operation the wrench transmits the measured data to 
the control system which this way can be infomned with 
certainty that the operation planned at that particular 



position was performed correctly. 
[0025] With a tool in accordance with the present 
invention there is assurance and certainty of communi- 
cation without the need of cumbersome physical con- 

5 nections between the tool and the control system, thus 
avoiding interference with data transmission even if sev- 
eral similar tools are operating nearby. 
[0026] Naturally the above description of an 
embodiment applying the innovative principles 'of the 

10 present invention is given by way of non-limiting exarn- 
ple of said principles within the scope of the exclusive 
right claimed here. 

[0027] For exarnple even though the description 
given of an embodiment of a torque wrench is preferred 

15 the present invention can be employed advantageously 
in other tightening tools such as e.g. battery-powered 
screwers equipped with an electronic system for meas- 
urement of the torque delivered. What is termed here 
the tool* need not be a unique whole. For example elec- 

2o trontc torque wrenches can be imagined connected in 
turn by cable to signal amplifiers outside the wrench and 
in any case portable and in which the principles of the 
present invention are applied. 

25 Claims 

1. Set including a portable tightening tool and a moni- 
toring and control station for this tool in which the 
tool comprises in combination a microprocessor 

30 unit for management and measurement of tool 
operation parameters and a transponder unit for 
communication with the monitoring station and 
equipped in turn with at least one decoder for.com- 
municatlon with the transponder with the micro- 

35 processor unit receiving tightening parameters from 
the station through the transponder and sending to 
the station through the transponder measurements 
taken by the tool. 

40 2. Set in accordance with claim 1 characterized in that 
the microprocessor is connected to the transponder 
to download in a memory therein the measurement 
data to be sent and to take received tightening, 
parameters from a memory therein. 

45 

3. Set in accordance with claim 1 characterized in that 
the tool is a torque wrench. 

4. Portable tightening tool comprising in combination 
50 a microprocessor unit for management and meas- 
urement of tool operating parameters and a trans- 
ponder unit for communication with a monitoring 
station having in turn a decoder for communication 
with the transponder with the tool microprocessor . 

55 unit receiving tightening parameters from the sta- 
tion through the transponder and sending to the 
station through the transponder measurements 
taken by the tool. 
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5. Tool in accordance with claim 4 characterized in 
that it is a torque wrench. 



w 



15 



20 



25 



30 



35 



40 



45 



SO 



4 




"I 



mis Page Blank (uspfo/ 



